Summary.-Adherent, predominantly phagocytic, mononuclear cells expressing spontaneous cytotoxic activity against diverse target cells in vitro were present in various tissues of different strains of rats and mice. Cells with such natural killer capacity were thus everywhere readily available for mobilization and activation. The inherent spontaneous killer capacity of adherent mononuclear phagocytes can be abrogated by silica particles in vitro, and can be considerably enhanced by appropriate stimuli in vivo. Spontaneous cytolysis mediated by unstimulated mononuclear phagocytes was consistently manifested only after a lag phase of 12-20 h and was quite nonspecific; there was no cogent correlation between susceptibility to lysis and transformation.
Summary.-Adherent, predominantly phagocytic, mononuclear cells expressing spontaneous cytotoxic activity against diverse target cells in vitro were present in various tissues of different strains of rats and mice. Cells with such natural killer capacity were thus everywhere readily available for mobilization and activation. The inherent spontaneous killer capacity of adherent mononuclear phagocytes can be abrogated by silica particles in vitro, and can be considerably enhanced by appropriate stimuli in vivo. Spontaneous cytolysis mediated by unstimulated mononuclear phagocytes was consistently manifested only after a lag phase of 12-20 h and was quite nonspecific; there was no cogent correlation between susceptibility to lysis and transformation.
CONVENTIONAL immunologically specific cell-mediated cytotoxic reactions primarily involve T lymphocytes and cells which have passively acquired killer activity, such as K-cells and macrophages (Perlmann and Holm, 1969; Cerottini and Brunner, 1974 ). An increasing number of reports indicate that, in parallel with resistance to infectious agents, but apart from acquired conventional specific antitumour cytotoxicity, spontaneously occurring cell-mediated immunity may contribute to host resistance against tumours (Greenberg and Playfair, 1974; Takasugi, Mickey and Terasaki, 1.973; Zarling, Nowinski and Bach, 1975) . The presence of cytostatic and cytolytic effector cells in tissues of nonimmunized donors was described several years ago (Keller and Jones, 1971; Alexander and Evans, 1971; Hibbs, Lambert and Remington, 1972; Keller, 1973) , but the biological significance of such natural immune systems has only recently gained general acceptance. Indeed, the field is becoming popular (. Nelson, 1976; Fink, 1976; Herberman and Holden, 1978; Kiessling and Haller, 1978) . The cell population capable of mediating this natural killer capacity in vitro seems also to be heterogeneous. Adherent phagocytic mononuclear cells and/or macrophages are now recognized as having an impressive natural cytolytic potential against a variety of syngeneic, allogeneic and xenogeneic tumour targets (Evans and Alexander, 1976; Hibbs, 1.976; Keller, 1976a) . Nonadherent, nonphagocytic radio-resistant "natural killer" (NK) cells, distinct from mature T and B cells, and found predominantly in the peripheral blood and spleen of rodents and man, have selective cytotoxicity for a limited range of target cells (Haller et al., 1977; Herberman et al., 1975 : Kiessling et al., 1975 Shellam, 1977; Shellam and Hogg, 1977; Nunn, Herberman and Holden, 1978) . In mice, adherent nonphagocytic peritoneal cells exhibiting spontaneous antitumour cytotoxicity have been reported (Nathan, Hill and Terry, 1976) probably representing a subpopulation of B lymphocytes (Nathan, Asofsky and Terry, 1977 Target cells Early passages of DA rat embryonic fibroblasts (Keller, 1976b) , DA rat dimethylbenz-(a)anthracene-induced ascites tumour cells (Keller, 1977a) , polyoma-virus-induced tumours (Keller, 1973) , early passages of epidermal cells from the skin of normal BALB/c mice (Keller, 1977h) , DBA/2 murine mastocytoma P815 (Keller, 1976b ) SY740-transformed mouse macrophages (Keller, 1977b ) RPMI 7932 human melanoma cells (Keller, 1976b) and the Burkitt's lymphoma cell line RAJI (Keller, 1976b) (Keller, 1974 (Keller, , 1976a FCS. After appropriate-macrophage-targetcell interaction, radioactivity was measured in sediments and supernatants as described by Keller (1976c) , and the cytotoxicity calculated by the following formula:
ct/min total incorporated
RESULTS

Fffector capacities of adherent cells from different rat strains
Comparison of effector capacities of adherent, predominantly phagocytic, mononuclear cells from various anatomical sites of normal rats was made difficult by the fact that cells exhibiting such characteristics were rather unevenly distributed in the tissues examined (Table I) . This difficulty could be partially bypassed by repeated plating of the cell suspensions. By this procedure, the percentage of phagocytic mononuclear cells remaining adherent to the culture vessel was markedly increased (Table I ). In cultures obtained from the various tissues the approximate number of effector cells exhibiting macrophage-like features was usually lower than in those from peritoneal washouts.
Adherent, predominantly phagocytic, mononuclear cells from various anatomical sites of normal rats were interacted with peritoneal cavity were usually more active than those from lungs and marrow, are partly a consequence of the differences in initial effector/target cell ratios (Table 1) . Table VI once again demonstrates that the cytocidal activity of effectors may vary considerably from one experiment to another. The finding that lytic activity of adherent cells from lungs and marrow (Tables IV and V) was often lower than that of effector cells from spleen and peritoneal cavity is partly due to variations in the initial effector/target cell ratios (Table I) and BALB/c strains share comparable natural cytolytic activity. The present observations attest to the prevalence of phagocytic mononuclear cells with the natural capacity to kill a variety of target cells; they are ubiquitous in the host. Thus this natural defence of the host is widely deployed and consequently readily available for mobilization and activation in response to appropriate stimuli. The finding that cytolytic capacity is almost completely abrogated by silica particles supports the concept that these effects are mediated by mononuclear phagocytes.
The present demonstration that the spontaneous cytolytic potential of mononuclear phagocytes from various locations not only affects syngeneic and allogeneic targets but, to a similar extent, targets from different species and tissues affirms earlier observations that the lytic effect is quite nonspecific. In accordance with our earlier findings (Keller, 1976a, b) the, range of target cell types differed considerably in their susceptibility to macrophage-mediated cytolysis; pointing to the important role of some as yet unidentified attributes of target cells. Earlier work had indicated that, contrary to the reports of others (Hibbs, 1974; Holtermann, Klein and Casale, 1973) , there is no consistent correlation between degree of transformation and susceptibility to macrophagemediated cytocidal effects (Granger and Weiser, 1964; Kramer and Granger, 1972; McLaughling, Ruddle and Waksman, 1972; Nathan and Terry, 1975; Keller, 1974 Keller, , 1976b ). The present finding that primary explants from normal mouse epidermis and P815 mouse mastocytoma cells are comparably susceptible to the lytic effect, whereas SV40-transformed mouse macrophages are resistant, lends further support to the view that targetcell properties other than those associated with malignant transformation determine susceptibility to macrophage cytocidal effects.
It is established that in the course of a specific immune response, or on administration of a variety of nonspecific stimulants, macrophages acquire striking cytolytic and cytostatic capacities. The data in the Fig. confirm (Fig.) .
Earlier work (Keller, 1974 (Keller, , 1975 showed that macrophages can promote or suppress proliferation of target cells in vitro. The present work (Tables VII and IX) confirms that the outcome of the interaction depends to a large extent on target-cell properties, and that macrophages from the same pool and in the same ratio may have a distinct cytostatic effect on some targets (rat DMBA, P815) but promote TdR incorporation by others (mouse epidermis cells, rat fibroblasts). As these capacities can differ considerably from one sample of effector cells to another, such data usually show a much larger scatter than the values representing lytic activity. Moreover, pulse-labelling of target cells after prolonged culture may be affected by a variety of uncontrolled factors; for example, target-cell proliferation can be affected by agents released from macrophages and/or killed targets such as TdR. Therefore, post-labelling techniques were not a reliable measure of DNA synthesis, especially after prolonged interaction. The present findings, which show that when cytotoxicity is consistently expressed, TdR incorporation by and proliferation of targets may either be enhanced or suppressed, strongly suggest that the macrophage effects on proliferation and viability need not be closely related.
It is evident that the predominantly phagocytic adherent cells which display potent natural killer activity are 'widely distributed in the host. Although their in vitro cytolytic capacity is selectively nullified by silica particles, they are still insufficiently characterized, and may yet prove to be heterogeneous in origin and function. Clearly, further knowledge of these cells is the first step to understanding the mechanism and significance of natural tumour resistance. Some of the more general aspects of the present findings, and especially their implications for a delimitation from other cell types with spontaneous killer capacity, have been considered elsewhere (Keller, 1977b; 1978) .
